INTRODUCTION {#sec1-1}
============

Patients with chronic obstructive pulmonary disease (COPD) are often associated with multiple extra pulmonary comorbidities and these comorbidities contribute to the severity of individual patients.\[[@ref1]\] Thus, the management of COPD should not only to be concentrated on controlling respiratory symptoms, but also to be addressed the management of associated co morbidities. Polysomnographic recordings of COPD patients had demonstrated low total sleep time, frequent arousals and awakenings, reduced amounts of slow wave and rapid eye movement (REM) sleep.\[[@ref2]\] Poor quality of sleep with higher prevalence of insomnia among COPD patients are well reported.\[[@ref3][@ref4]\] Poor sleep quality in COPD patients are considered as consequence of multiple contributing factors e.g., higher age, severity of COPD, concomitant medications, underlying depression and any underlying sleep related breathing disorders. Depressive disorders are often associated with poor quality of sleep and thus the presence of depression in COPD may have additive effects on sleep quality. Quality of sleep is also a major determinant of health-related quality of life in COPD and their daytime of symptoms.\[[@ref5]\] Thus, increased efforts to diagnose and to treat poor sleep quality in COPD patients may improve their quality of life.

The Patient Health Questionnaire (PHQ)-9 is a nine-item self-report measure of depression in primary care setting. Hindi translation of PHQ-9 is well validated to assess the presence of depression in Indian population.\[[@ref6]\] Pittsburgh Sleep Quality Index (PSQI) is a 19-item self-rating scale designed to measure the quality of sleep during the previous month using seven components of sleep i.e., sleep quality, sleep latency, sleep duration, sleep efficiency and sleep disturbance, use of sleep medications and daytime dysfunction.\[[@ref7]\] It is brief, reliable, valid and standardized self-reported measure of sleep quality. Higher PSQI scores represent worse sleep quality. To the best of our knowledge, no study from India had evaluated the effect of depression on sleep quality among COPD patients. Aim of this study was evaluation of subjective assessment of sleep quality in clinically stable COPD patients using PSQI and to assess the relationship of PSQI score with depression score and severity of airflow obstruction.

MATERIALS AND METHODS {#sec1-2}
=====================

This prospective cross sectional study was carried out on consecutive clinically stable COPD patients during their outpatient department visit to collect their free medications in a tertiary care hospital in central India between January 2009 and August 2009. The subjects were recruited on the basis of written informed consent.

Subjects who were either ex or current smoker with smoking history of more than 10 pack years with post bronchodilator FEV~1~/FVC\<0.70 and FEV~1~ fails to increase absolute volume \>200 ml or 12% after 200 βg of salbutamol inhalation were recruited in this study. Those who had acute exacerbation of COPD in 4 weeks prior, history of depression or had other chronic systemic illness like malignancy, diabetes mellitus and coronary artery disease, renal or hepatic disease were excluded from the study. All patients were on regular long or short-acting inhaled bronchodilator, inhaled steroid (fluticasone propionate and salmeterol combination, tiotropium bromide and salbutamol) and oral theophylline.

Depending on the post bronchodilator FEV~1~ value, the severity of COPD were classified as per global initiative for chronic obstructive lung disease (GOLD) recommendation i.e., stage I (FEV~1~ %≥80), stage II (50%≤FEV~1~ %\<80), stage III (30≤FEV~1~ %\<30-49) and stage IV (FEV~1~ %\<30).\[[@ref1]\]

Hindi translations of PSQI and PHQ-9 questions were either self administered or recorded by a paramedical staff. The nine items of PHQ-9 were scored from 0 (not at all) to 3 (nearly every day). Total score can range from 0 to 27. Depending upon total score, the severity of depression was classified as: None (0-4), mild (5-9), moderate (10-14), moderately severe (15-19) and severe (20-27). Major depression was diagnosed if 5 or more of the 9 depressive symptom criteria were present for at least "more than half the days" in the past 2 weeks, and one of the symptoms was depressed mood or anhedonia. Other depression was diagnosed if 2, 3, or 4 depressive symptoms were present for at least "more than half the days" in the past 2 weeks, and one of the symptoms was depressed mood or anhedonia.

Each of seven components of PSQI was scored from 0 to 3, and global score of PSQI was calculated using PSQI scoring database (<http://www.sleep.pitt.edu>). Global PSQI score can vary from 0 to 21 and scores greater than 5 are indicative of poor sleep quality.

Data analysis {#sec2-1}
-------------

Statistical Package for Social Sciences version 17.0 (SPSS Inc, Chicago, IL) was used for data analysis. Continuous variables are presented as mean±SD and noncontinuous variables as median with inter quartile range (IQR). Bivariate relationships between the variables were assessed by the Spearman rank-correlation coefficient(r). Multivariate linear regression analysis was used to investigate the relationship between global PSQI scores and other independent variables. A *P* value of less than 0.05 was considered as significant.

RESULTS {#sec1-3}
=======

Forty COPD patients were enrolled in this study and the characteristic of the study population is shown in [Table 1](#T1){ref-type="table"}. There were 12 patients (30%) in stage II, 19 patients (47.5%) were in stage III and 9 patients (22.5%) in stage IV.

###### 

Characteristics of the study population
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Median PHQ-9 score of study population was 15 and 50% study population was suffering from major depression or other depression. Poor quality of sleep i.e., global PSQI score (\>5) were observed in all cases with median PSQI global scores of study population was 11. The median time to fall asleep and median hours of sleep of study population was 20 minutes and 5 hours, respectively.

Analysis of PSQI components demonstrated that 67.5% subjects had to wake up at night or early morning (three or more times a week) and 47.5% had either breathing difficulty or cough during night (three or more times a week). Sleep medicine were never used by 90% subjects and 77.5% subjects rated their sleep quality during past month as very good or fairly good. Lack of enthusiasm over last one month was as a major problem felt by 50% of study population.

Bivariate associations between components of PSQI with age, FEV~1~, stages of COPD and depression score were analyzed. As shown in [Table 2](#T2){ref-type="table"}, a significant correlation with the daytime function and depression score (r=0.46, *P*\<0.01) and sleep disturbance with increasing age (r=0.43, *P*\<0.01) was observed. Age, FVC, FEV ~1~ and PHQ-9 scores were considered as independent variables to predict global PSQI scores. Multivariate analysis showed PHQ-9 is an independent predictor of global PSQI scoring (adjusted R square=0.16, *P*=0.007; [Table 3](#T3){ref-type="table"}).

###### 

Bivariate correlation of PSQI parameters with age, FEV~1~, stages of COPD and depression score.
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###### 

Multivariate analysis of global PSQI score with age, FEV~1~, FVC and PHQ-9 score
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The depression scores increased with the severity of COPD, whereas global PSQI score were not different in different stages of COPD as shown in [Figure 1](#F1){ref-type="fig"}.

![Box and Whisker plot of PHQ-9 and global PSQI score with severity of COPD. The boxes represent interquartile range while whisker displays the range](LI-29-332-g004){#F1}

DISCUSSION {#sec1-4}
==========

The extra pulmonary co-morbidities of COPD are responsible for increased morbidity among COPD patients. Prevalence of sleep disturbance in COPD patients are high and it causes nonspecific daytime symptoms of chronic fatigue, lethargy and overall impairment in quality of life.\[[@ref5]\] Poor health related quality of life in COPD patient is an important risk factor for subsequent hospitalization and increased mortality. PSQI Index was found to an independent predictor of quality of life in COPD patients.\[[@ref8]\] Thus, adequate diagnosis and management of sleep abnormalities in COPD patients can improve their overall sense of well being.

During sleep especially during REM, the respiratory muscle function and the responsiveness of the respiratory centre to chemical stimulants decrease. Thus COPD patients are at higher risk of developing nocturnal desaturation. Desaturation during sleep was considered as a major determinant of disturbed sleep among COPD patients. But, Lewis *et al*. demonstrated that isolated nocturnal desaturation (more than 30% nights with a saturation of less than 90%) in COPD were not associated with impairment of sleep quality, daytime function or health related quality of life.\[[@ref9]\] McKeon *et al*., also observed that supplemental oxygen, though improve nocturnal oxygenation, does not improve the quality of sleep in COPD patients.\[[@ref10]\] COPD patients are at higher risk of having obstructive sleep apnea (OSA) and OSA related symptoms. When both the COPD and OSA occur together it is known as overlap syndrome. Patients with overlap syndrome used to have higher Epworth sleepiness scores, lower total sleep time, lower sleep efficiency, and a higher arousal index compared to those with COPD alone.\[[@ref11]\]

Subjective quality of sleep can be assessed by administration of questionnaire, clinical interviews and sleep diaries. The objective sleep quality are obtained by polysomnography (laboratory or home based), and actigraphy. Even in mild to moderate COPD, polysmogrpahic evaluation had demonstrated low quantity and quality of sleep.\[[@ref12]\] Sleep is largely subjective in nature and depressive symptoms are found to be strongly associated with subjective sleep quality and moderately associated with objective sleep quality.\[[@ref13]\] Ninety percent of patients with depression complain about poor sleep quality and sleep symptoms precede an episode of depression in 40% of cases.\[[@ref14]\] Although PSQI has not been specifically validated for COPD patients, it had widely been used to assess subjective quality of sleep in COPD patients.\[[@ref5][@ref8][@ref9]\] Using a cut-off global score of 5, the PSQI has 89.6% sensitivity and 86.5% specificity for identifying "good" and "bad" sleep.\[[@ref7]\]

Previous studies had demonstrated higher prevalence of poor sleeps quality among COPD patients. In a study of 59 moderate to severe COPD patients, Lewis *et al*., found that 61% had poor quality sleep (PSQI\>5) irrespective of their advanced age.\[[@ref9]\] Nunes *et al*., observed 70% of COPD patients in their study population had poor quality of sleep.\[[@ref5]\] Scharf *et al*., evaluated 180 COPD patients and observed 71% of the patients had PSQI scores 5 with median score 12 and demonstrated that PSQI score had no relationship with GOLD classification of COPD.\[[@ref8]\] Bellia *et al*., failed to observe any relationship between sleep score with insomnia complaints and severity of airflow obstruction in obstructive airway disease due to either asthma or COPD.\[[@ref15]\] The median global PSQI scores in our study was 11 and all patients had poor quality of sleep (PSQI\>5). Consistent with previous studies, we also failed to observe any significant correlation with global PSQI scores with the severity of COPD. However, we observed discrepancy between self-reported sleep quality rating and global PSQI scores and this was either due to unawareness of the subjects or subjects were habituated with poor sleep quality.

Medications used for treatment of COPD e.g., salbutamol, theophylline, ipratropium bromide can affect the sleep quality. However, studies had failed to identify any correlation with sleep quality and concurrent use of these medications in COPD.\[[@ref16]--[@ref18]\]

Even after adjusting for demographic factors, health status, and psychosocial characteristics, socio economic status is a potential predictor of PSQI score.\[[@ref19]\] Poor socioeconomic status of COPD patient is also an independent risk factor for disease severity and functional limitation.\[[@ref20]\] We did not assess the effect of socioeconomic status of our study population. However, all our patients were from middle to low income group and this might have additive effects for poor sleep quality.

Our study had limitations which warrant discussion. Firstly, small sample size and all the subjects were male as no female had smoking history to include in this study. As polysomnographic evaluation was not done in our study, the presence of underlying OSA can not be ruled out. Some of our subjects were illiterate and for them these questioners were readout and recorded by paramedical staff. The possibility of difference between self reported and recorded finding may be present.

In conclusion, our study demonstrated high prevalence of poor quality of sleep among Indian COPD patients and no relationship with severity of COPD and the subjective sleep quality was observed. However, the presence of depression in COPD is a risk factor for poor sleep quality and decreased daytime function.
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